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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl. No. : 09/607,792 Confirmation 
No. 1166 

Applicant : Robert W. Faber, et al. 

Filed : June 30, 2000 

TC/A.U. : '2171 

Examiner : Hoffman, Brandon S. 

Docket No. : 042390.P8383X 

Customer No. : 008791 



Commissioner For Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

Declaration of Robert W. Faber 
Pursuant to 37 C.F.R. 81.131 

Sir: 

I, Robert W. Faber, hereby declare that: 

1 . I am a citizen of the United States of America, and currently reside at 942 NE 
Third Avenue, Hillsboro, Oregon 97124. 

2. I am currently an employee of Intel Corporation in Hillsboro, Oregon. 

3. The subject invention was conceived at least as early November 30, 1 999, as 
evident by the attached document signed and acknowledged November 30, 1 999. 

4. I was a joint author of the subject document. 

5. I have reviewed the enclosed copy. It is a true copy of the document I 
authored. 
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6. 



Since conception, I diligently pursued the invention including working with 



other Intel engineers to render the invention into practice, as well as working with attorneys 
of Blakely, Sokoloff, et al. in preparing and filing the subject patent application. 

7. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the above-identified patent application or any patent issued thereon. 




At: Ulll6&>P*>, Qtt^»S 



By: 



Robert W. Faber 
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PLEASE READ AND FOLLOW THE DIRECTIONS ON 
HOW TO WRITE A DESCRIPTION OF YOUR INVENTION 



Please attach a page to this form, DATED AND SIGNED BY AT LEAST ONE PERSON WHO 
IS NOT A NAMED INVENTOR, to provide a description of the invention, and include the 
following Information: 

1. Describe In detail what the components of the invention are and how the 
invention works. 



The invention Is a particular use of the DVI Cipher for the purpose of pseudo-random 
(PR) number generation. Sufficient randomness Is provided by allowing the state of the 
cipher to run at the pixel clock rate at any time that the cipher Is not in use. As the pixel 
clock is very fast and asynchronous to the software Initiation of requests for PR number 
generation, software control of the process Is not possible. 

2. Describe advantage(s) of your Invention over what Is done now. 

The best PR number generators require an analog entropy source, which is not practical 
in the silicon processes that are used for DVI transmitter manufacture. Other purely 
digital mechanisms may be defeated by software. This method Incurs very little 
additional cost to the DVI content protection (DVI -CP) system and meets the required 
characteristics for PR number generation of DVI-CP. 

3. YOU MUST Include at least one figure Illustrating the invention. If the 
invention relates to software, include a flowchart or pseudo-code 
representation of the algorithm. 

This method takes advantage of the PR properties of the output of the DVI Cipher and 
the time uncertainty between power cycles and PR number generation requests to 
produce values with no predictability in a purely digital silicon process. The method Is 
described by the following state diagram. 
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State EO: Free Run. The DVI Cipher is clocked, from its current state, using the pixel clock, introducing \ 
entropy to the DVI Cipher state. 

Transition E0:E1. A request to generate a random number, for use in the authentication protocol, causes this 
transition. 

State El: Store An. The pseudo-random value {An) is taken from the DVI Cipher output function bits that 
are ordinarily used to produce the cipher initialization value Mi. This requires four pixel clocks. 

Transition El :E2. This transition is made immediately upon storage of An. 

State E2: Ready. The An value is available for the authentication protocol. 
Transition E2:E0. This transition is made if the current authentication fails. 
Transition E2:E3. A new authentication request causes a new An value to be derived. 
Transition E2:E4. The authentication protocol using the derived An is successful. 

State E3: Derive Next. A new An is derived using the dviBlockCipher sequence, using the current values 
stored in the Mi and Ki registers. The pseudo-random value {An) is taken from the DVI Cipher output 
function bits that are ordinarily used to produce the cipher initialization value ML 

Transition E3:E2. This transition is made immediately upon storage of An. 

State E4: Active. The video transmitter is authenticated with a video receiver. Pseudo-random values may 
not be generated while in this state. 

transition E4:E0. This transition is made whenever the video transmitter becomes unauthenticated or if the 
video.receiver is detached, as sensed by the hot plug pin of the DVI interface. 

Transition E4:E3. An authentication request to the video transmitter causes this transition. 

4. Value of your invention to Intel (how will it be used?). 

This hardware random number generation method will be used In Intel graphics 
controller products to protect the digital output video stream through the DVI content 
protection system protocol. 

5. Identify the closest or most pertinent prior art that you are aware of. 

6. Who is likely to want to use this invention or infringe the patent if one 
is obtained and how would infringement be detected? 

Manufacturers of unlicensed compatible devices designed to infringe copyright material 
would be likely targets. The unlicensed devices would have to be traced to their 
manufacturers. Patent protection provides a legal tool against known manufacturers of 
such copyright Infringing devices. 

•HAVE YOUR SUPERVISOR READ, DATE AND SIGN COMPLETED FORM 



DATE: 



SUPERVISOR: 



E THAT I HAVE I 
iATTHE HONOf 

AnrM 1997 Paoe4 REV.12fldfrev12.doc) 



BY THIS SIGNING, I (SUPERVISOR) ACKNOWLEDGE THAT I HAVE READ AND UNDERSTAND THIS 
DISCLOSURE, AND RECOMMEND THAT THE HONORARIUM BE PAID 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl. No. : 09/607,792 Confirmation No. 1 166 

Applicant : Robert W. Faber, et al. 

Filed : June 30, 2000 

TC/A.U. : 2171 

Examiner : Hoffman, Brandon S. 

Docket No. : 042390.P8383X 

Customer No. : 008791 



Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Declaration of David A. Lee 
Pursuant to 37 C.F.R. §1.131 

Sir? 

I, David A. Lee, hereby declare that: 

1. I am a citizen of the United States of America, and currently reside at 740 SW 
Willow Creek Drive, Beaverton, Oregon 97006. 

2. I am currently an employee of Intel Corporation in Hillsboro, Oregon. 

3. The subject invention was conceived at least as early November 30, 1999, as 
evident by the attached document signed and acknowledged November 30, 1999. 

4. I was a joint author of the subject document. 

5. I have reviewed the enclosed copy. It is a true copy of the document I 
authored. 
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6. Since conception, I diligently pursued the invention including working with 
other Intel engineers to render the invention into practice, as well as working with attorneys 
of Blakely, Sokoloff, et al. in preparing and filing the subject patent application. 

7. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the above-identified patent application or any patent issued thereon. 



Executed on: \ e^r^^ ^^^/^A^j 




David A. Lee 
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L ; INTEL CONFIDENTIAL 

PLEASE READ AND FOLLOW THE DIRECTIONS ON 
HOW TO WRITE A DESCRIPTION OF YOUR INVENTION 



Please attach a page to this form, DATED AND SIGNED BY AT LEAST ONE PERSON WHO 
IS NOT A NAMED INVENTOR, to provide a description of the invention, and include the 
following information: 

1. Describe in detail what the components of the invention are and how the 
Invention works. 

The invention is a particular use of the DVI Cipher for the purpose of pseudo-random 
(PR) number generation. Sufficient randomness Is provided by allowing the state of the 
cipher to run at the pixel clock rate at any time that the cipher is not In use. As the pixel 
clock Is very fast and asynchronous to the software Initiation of requests for PR number 
generation, software control of the process is not possible. 

2. Describe advantage(s) of your invention over what is done now. 

The best PR number generators require an analog entropy source, which is not practical 
in the silicon processes that are used for DVI transmitter manufacture. Other purely 
digital mechanisms may be defeated by software. This method incurs very little 
additional cost to the DVI content protection (DVI-CP) system and meets the required 
characteristics for PR number generation of DVI-CP. 



3. YOU MUST include at least one figure Illustrating the invention. If the 
Invention relates to software, include a flowchart or pseudo-code 
representation of the algorithm. 

This method takes advantage of the PR properties of the output of the DVI Cipher and 
the time uncertainty between power cycles and PR number generation requests to 
produce values with no predictability in a purely digital silicon process. The method Is 
described by the following state diagram. 
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State EO: Free Run. The DVI Cipher is clocked, from its current state, using the pixel clock, introducing >. 
entropy to the DVI Cipher state. 

Transition E0:E1. A request to generate a random number, for use in the authentication protocol, causes this 
transition. 

State El: Store An. The pseudo-random value (An) is taken from the DVI Cipher output function bits that 
are ordinarily used to produce the cipher initialization value Mi. This requires four pixel clocks. 

Transition E1:E2. This transition is made immediately upon storage of An. 

State E2: Ready. The ,4* value is available for the authentication protocol. 
Transition E2:E0. This transition is made if the current authentication fails. 
Transition E2:E3. A new authentication request causes a new An value to be derived. 
Transition E2:E4. The authentication protocol using the derived An is successful. 

State E3: Derive Next. A new An is derived using the dviBlockCipher sequence, using the current values 
stored in the Mi and Ki registers. The pseudo-random value (An) is taken from the DVI Cipher output 
function bits that are ordinarily used to produce the cipher initialization value Mi. 

Transition E3:E2. This transition is made immediately upon storage of An. 

State E4: Active. The video transmitter is authenticated with a video receiver. Pseudo-random values may 
not be generated while in this state. 

Transition E4:E0. This transition is made whenever the video transmitter becomes unauthenticated or if the 
video receiver is detached, as sensed by the hot plug pin of the DVI interface. 

Transition E4:E3. An authentication request to the video transmitter causes this transition. 

4. Value of your invention to Intel (how will it be used?). 

This hardware random number generation method will be used In Intel graphics 
controller products to protect the digital output video stream through the DVI content 
protection system protocol. 

5. Identify the closest or most pertinent prior art that you are aware of. 



6. Who is likely to want to use this invention or infringe the patent if one 
is obtained and how would infringement be detected? 

Manufacturers of unlicensed compatible devices designed to infringe copyright material 
would be likely targets. The unlicensed devices would have to be traced to their 
manufacturers. Patent protection provides a legal tool against known manufacturers of 
such copyright infringing devices. 

•HAVE YOUR SUPERVISOR READ, DATE AND SIGN COMPLETED FORM 

DATE: SUPERVISOR: 

BY THIS SIGNING, I (SUPERVISOR) ACKNOWLEDGE THAT I HAVE READ AND UNDERSTAND THIS 
DISCLOSURE. AND RECOMMEND THAT THE HONORARIUM BE PAID 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl.No. : 09/607,792 Confirmation No. 1 166 

Applicant : Robert W. Faber, et al. 

Filed : June 30, 2000 

TC/A.U. : 2J71 

Examiner : Hoffman, Brandon S. 

Docket No. : 042390.P8383X 

Customer No. : 008791 



Commissioner For Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Declaration of Brendan S. Traw 
Pursuant to 37 CF.R. §1.131 

Sir: 

I, Brendan S. Traw, hereby declare that: 

1. I am a citizen of the United States of America, and currently reside at 10859 
NW Supreme Court, Portland, Oregon 97229. 

2. I am currently an employee of Intel Corporation in Hillsboro, Oregon. 

3. The subject invention was conceived at least as early November 30, 1999, as 
evident by the attached document signed and acknowledged November 30, 1999. 

4. I was a joint author of the subject document. 

5. I have reviewed the enclosed copy. It is a true copy of the document I 
authored. 
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6. Since conception, I diligently pursued the invention including working with 
other Intel engineers to render the invention into practice, as well as working with attorneys 
of Blakely, Sokoloff, et al. in preparing and filing the subject patent application. 

7. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the above-identified patent application or any patent issued thereon. 



Executed on: JL^^lzD 



At: 



By: 



Brendan S. Travv 
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1. 



m" nSn'wortS" WlMt ^ Component3 of the 'nvntlon are and how the 



The invention Is a particular use of the DVI Cipher for the purpose of pseudo-random 
(PR) number generation. Sufficient randomness Is provided b a»ow Inc ?h f state ofThe 

?° ?, ^ ~ nd »o the software Initiation of requests for PR number 

generation, software control of the process is not possible. number 



2. 



Describe advantage^) of your invention over what Is done now. 
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invention relates to software. Include a flowchart or pseudo-code 
representation of the algorithm. 
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State El: Store An. The pseudo-random value {An) is taken from the DVI Cipher output function bits that 
arc ordinarily used to produce the cipher initialization value Mi. This requires four pixel clocks 
Transition E1:E2. This transition is made immediately upon storage of An. 

State E2: Ready. The An value is available for the authentication protocol. 
Transition E2:E0. This transition is made if the current authentication fails. 
Transition E2:E3. A new authentication request causes a new An value to be derived. 
Transition E2:E4. The authentication protocol using the derived,** is successful. 
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Transition E4:E3. An authentication request to the video transmitter causes this transition. 

4. Value of your invention to Intel (how will it be used?). 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl. No. : 09/607,792 Confirmation No. 1 166 

Applicant Robert W. Faber, et al. 

Filed June 30, 2000 

TC/A.U. : 2171 

Examiner : Hoffman, Brandon S. 

Docket No. : 042390.P8383X 

Customer No. : 008791 



Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Declaration of Gary L. Graunke 

x'UV! ;•■.;/ I^r^ant to 3gC^,R. §1,131 < v, {^:;?\ 

Sir: , " 'Vi .'^'^"^ ">V^".~ ; ! r V 1 ' " /"'"J 

I, Gary L Graunke, hereby declare that: 

1. I am a f citizen of thfe Uiiiteci States of America, and currently reside at 362 NE 
Hillwood Drive, Hillsboro, Oregon 97124. 

2. I am currently an employee of Intel Corporation in Hillsboro, Oregon. 

3. The subject invention was conceived at least as early November 30, 1999, as 
evident by the attached document signed and acknowledged November 30, 1999. 

4. I was a joint author of the subject document. 

5. I have reviewed the enclosed copy. It is a true copy of the document I 
authored. 
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6. Since conception, I diligently pursued the invention including working with 
other Intel engineers to render the invention into practice, as well as working with attorneys 
of Blakely, Sokoloff, et al. in preparing and filing the subject patent application. 

7. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the above-identified patent application or any patent issued thereon. 




Gary L. Graunke 
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PLEASE READ AND FOLLOW THE DIRECTIONS ON 
HOW TO WRITE A DESCRIPTION OF YOUR INVENTION 

Pleas© attach a page to this form, DATED AND SIGNED BY AT LEAST ONE PERSON WHO 
IS NOT A NAMED INVENTOR, to provide a description of the invention, and include the 
following information: 

1. Describe In detail what the components of the Invention are and how the 
Invention works. 

The Invention is a particular use of the DVI Cipher for the purpose of pseudo-random 
(PR) number generation. Sufficient randomness Is provided by allowing the state of the 
cipher to run at the pixel clock rate at any time that the cipher is not In use. As the pixel 
clock Is very fast and asynchronous to the software Initiation of requests for PR number 
generation, software control of the process is not possible. 

• 2. Describe advantage(s) of your Invention over what is done now. 

The best PR number generators require an analog entropy source, which is not practical 
In the silicon processes that are used for DVI transmitter manufacture. Other purely 
digital mechanisms may be defeated by software. This method incurs very little 
additional cost to the DVI content protection (DVI -CP) system and meets the required 
characteristics for PR number generation of DVI-CP. 



3. YOU MUST include at least one figure illustrating the Invention. If the 
invention relates to software, include a flowchart or pseudo-code 
representation of the algorithm. 1 ? • 4 v r - ; .-: -. ; 

This method takes advantage of the PR properties of the output of the DVI Cipher and 
the time uncertainty between power cycles and PR number generation requests to 
produce values with no ; predictability in a purely digital silicon process. The method Is 
described by the following state diagram. . „"/ . 
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by the pixel clock. 
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1 INTEL CONFIDENTIAL . 

State EO: Free Ran. The DV1 Cipher is clocked, from its current state, using the pixel clock, introducing ' \ 
entropy to the DVI Cipher state. 

Transition E0:E1. A request to generate a random number, for use in the authentication protocol, causes this 
transition. 

State El : Store An. The pseudo-random value (An) is taken from the DVI Cipher output function bits that 
are ordinarily used to produce the cipher initialization value ML This requires four pixel clocks. 

Transition E1:E2. This transition is made immediately upon storage of An. 

State E2: Ready. The An value is available for the authentication protocol. 
Transition E2:E0. This transition is made if the current authentication fails. 
Transition E2:E3. A new authentication request causes a new An value to be derived. 
Transition E2-.E4. The authentication protocol using the derived An is successful. 

State E3: Derive Next. A new ,4* is derived using the dviBlockCipher sequence, using the current values 
stored in the Mi and Ki registers. The pseudo-random value (An) is taken from the DVI Cipher output 
function bits that are ordinarily used to produce the cipher initialization value Mi. 

Transition E3:E2. This transition is made immediately upon storage of An. 

State E4: Active. The video transmitter is authenticated with a video receiver. Pseudo-random values may 
not be generated while, in*, this state::) < ■ . ' r- :*■• 

Transition E4 ;Ep: This, transition is made whenever the video transmitter becomes unauthenticated or if the 
_ video receiver is detached^ as served by the hot plug pm of the DVI interface • " • • " • L ' • 

Transition E4°E3 An authentication request to the. video transmitter causes this transition " f -u. r . f* ^fctit-- " < ''>' 

4. Value of your invention to Intel (how will it be used?), ' V$\v& 

This hardware random number generation method will be used In Intel graphics \ L'..,.3^^*v^-:< 

controller products to protect the digital output video stream through the DVI content ^.«?oltw orai 

protection system protocol. 'ri^KvcV.^^. 

5. Identify the closest or most pertinent prior art that you are aware off. 

6. Who is likely to want to use this invention or infringe the patent if one 
is obtained and how would infringement be detected? 

Manufacturers of unlicensed compatible devices designed to infringe copyright material 
would be likely targets. The unlicensed devices would have to be traced to their 
manufacturers. Patent protection provides a legal tool against known manufacturers of 
such copyright infringing devices. 



DATE: 



II 
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BY THIS SIGNING, I (SUPERVISOR) ACKNOWLEDGE THAT I HAVE READ AND UNDERSTAND THIS 
DISCLOSURE. AND RECOMMEND THAT THE HONORARIUM BE PAID 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
(FOR INTEL CORPORATION PATENT APPLICATIONS) 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below, next to my name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an original, first, and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled 

METHOD AND APPARATUS FOR GENERATING PSEUDO RANDOM NUMBERS IN 
A VIDEO DEVICE HAVING AN EMBEDDED CIPHER UNIT 

the specification of which 

a is attached hereto, 
was filed on June 30, 2000 as 

United States Application Number 09/607 ,792 

or PCT International Application Number 

and was amended on . 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claim(s), 
as amended by any amendment referred to above. I do not know and do not believe that the claimed invention was ever 
known or used in the United States of America before my invention thereof, or patented or described in any printed 
publication in any country before my invention thereof or more than one year prior to this application, that the same was 
not in public use or on sale in the United States of America more than one year prior to this application, and that the 
invention has not been patented or made the subject of an inventor's certificate issued before the date of this application in 
any country foreign to the United States of America on an application filed by me or my legal representatives or assigns 
more than twelve months (for a utility patent application) or six months (for a design patent application) prior to this 
application. 

I acknowledge the duty to disclose all information known to me to be material to patentability as defined in Title 37, Code 
of Federal Regulations, Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 1 19(a)-(d), of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any foreign application for 
patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s) : 



APPLICATION 
NUMBER 


COUNTRY (OR 
INDICATE IF PCT) 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 37 USC 119 








□ No QYes 








□ No QYes 








□ No QYes 



I hereby claim the benefit under Title 35, United States Code, Section 1 19(e) of any United States 
provisional application(s) listed below: 



APPLICATION 
NUMBER 


FILING DATE 
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I hereby claim the benefit under Title 35, United States Code, Section 120 r of any United States application(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United States Code, Section 1 12, 1 acknowledge the 
duty to disclose all information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1,56 which became available between the filing date of the prior application and the national or PCT 
international filing date of this application: 



APPLICATION 
NUMBER 


FILING DATE 


STATUS (ISSUED, 
PENDING, ABANDONED) 



























I hereby appoint the persons listed on Appendix A hereto (which is incorporated by reference and a part of this document) 
as my respective patent attorneys and patent agents, with full power of substitution and revocation, to prosecute this 
application and to transact all business in the Patent and Trademark Office connected herewith. 

Send correspondence to: 

Paul A. Mendonsa, Reg. No. 42,879, BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN, LLP 
(Name of Attorney or Agent) 

12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025 and direct telephone calls to: 
Paul A. Mendonsa, (503) 684-6200. 
(Name of Attorney or Agent) 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Robert W. Faber 

Date \ °l 5€.T^ao^gg ZocD 
Citizenship USA 

(City, State) (Country) 

P. O. Address 942 NE Third Avenue 

Hillsboro, Oregon 97124 USA 



Full Name Of Sole/First Inventor (given name, family name) 

Inventor' 

Residence Hillsboro, Oregon USA 



*** v- \j m. uviv/ i not iut vuiui v wii naiuw, lamujr uainwy 

r's Signature ^gjbjt. \a).TJ^^ 
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Full Name of Second/Join] 

Inventor's Signature 



Residence Beaverton, Oregon USA 

(City , State ) 



ii i ? 

ltor (given name<lanpily name) 




David A. Lee 



Date 20,^ 

Citizenship USA 



(Country) 



P. 0. Address 740 SW Willow Creek Drive 



Beaverton, Oregon 97006 USA 



Full Name of Third/ Joiatlnyentor 

Inventor's Signature 

Residence Portland, Oregon USA 

(City , State) 



name, family name) 




Brendan S. Traw 



Date 



3pi 



Citizenship USA 



(Country) 



P. O. Address 10859 NW Supreme Court 



Portland, Oregon 97229 USA 



Full Name of Fourth/Joint Jffiventor (gp (en name, family name) 
Inventor's Signature 

Residence Hillsboro, Oregon USA 

(City , State) 

P. O. Address 362 NE Hillwood Drive 




Gary L. Graunke 



/jSW-A^ Date Jf/? 



Citizenship USA 



(Country) 



Hillsboro, Oregon 97124 USA 



Full Name of Fifth/ Joint Inventor (given name, family name) 

Inventor's Signature 
Residence 



(City , State) 



P. O. Address 



Date 



Citizenship 



(Country) 
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APPENDIX A' 



William E. Alford, Reg. No. 37,764; Farzad E. Amini, Reg. No. 42,261; William Thomas Babbitt, Reg. No. 
39,591; Carol F. Barry, Reg. No. 41,600; Jordan Michael Becker, Reg. No. 39,602; Lisa N. Benado, Reg. No. 39,995; 
Bradley J. Bereznak, Reg. No. 33,474; Michael A. Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr., Reg. No. 25,831; 
R. Alan Burnett, Reg. No. 46,149; Gregory D. Caldwell, Reg. No. 39,926; Andrew C. Chen, Reg. No. 43,544; Thomas M. 
Coester, Reg. No. 39,637; Donna Jo Coningsby, Reg. No. 41,684; Florin Corie, Reg. No. 46,244; Dennis M. deGuzman, 
Reg. No. 41,702; Stephen M. De Klerk, Reg. No. P46,503; Michael Anthony DeSanctis, Reg. No. 39,957; Daniel M. De 
Vos, Reg. No. 37,813; Sanjeet Dutta, Reg. No. P46,145; Matthew C. Fagan, Reg. No. 37,542; Tarek N. Fahmi, Reg. No. 
41,402; George Fountain, Reg. No. 37,374; James Y. Go, Reg. No. 40,621; James A. Henry, Reg. No. 41,064; Willmore 
F. Holbrow III, Reg. No. P4 1,845; Sheryl Sue Holloway, Reg. No. 37,850; George W Hoover II, Reg. No. 32,992; Eric S. 
Hyman, Reg. No. 30,139; William W. Kidd, Reg. No. 3 1,772; Sang Hui Kim, Reg. No. 40,450; Walter T. Kim, Reg. No. 
42,731; Eric T. King, Reg. No. 44,188; Erica W. Kuo, Reg. No. 42,775; George B. Leavell, Reg. No. 45,436; Gordon R. 
Lindeen III, Reg. No. 33,192; Jan Carol Little, Reg. No. 41,181; Kurt P. Leyendecker, Reg. No. 42,799; Joseph Lutz, Reg. 
No. 43,765; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 10.9(b); Paul A. Mendonsa, Reg. No. 
42,879; Clive D. Menezes, Reg. No. 45,493; Chun M. Ng, Reg. No. 36,878; Thien T. Nguyen, Reg. No. 43,835; Thinh V. 
Nguyen, Reg. No. 42,034; Dennis A. Nicholls, Reg. No. 42,036; Daniel E. Ovanezian, Reg. No. 41,236; Kenneth B. 
Paley, Reg. No. 38,989; Gregg A. Peacock, Reg. No. 45,001; Marina Portnova, Reg. No. P45,750; William F. Ryann, Reg. 
44,313; James H. Salter, Reg. No. 35,668; William W. Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; 
Jeffrey Sam Smith, Reg. No. 39,377; Maria McCormack Sobrino, Reg. No. 31,639; Stanley W. Sokoloff, Reg. No. 
25,128; Judith A. Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 25,129; 
John F. Travis, Reg. No. 43,203; Joseph A. Twarowski, Reg. No. 42,191; Thomas A. Van Zandt, Reg. No. 43,219; Lester 
J. Vincent, Reg. No. 3 1,460; Glenn E. Von Tersch, Reg. No. 41,364; John Patrick Ward, Reg. No. 40,216; Mark L. 
Watson, Reg. No. P46,322; Thomas C. Webster, Reg. No. P46,154; and Norman Zafman, Reg. No. 26,250; my patent 
attorneys, and Justin M. Dillon, Reg. No. 42,486; my patent agent, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 
LLP, with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, telephone (310) 
207-3800, and Alan K. Aldous, Reg. No. 3 1,905; Robert D. Anderson, Reg. No. 33,826; Joseph R. Bond, Reg. No. 
36,458; Richard C. Calderwood, Reg. No. 35,468; Jeffrey S. Draeger, Reg. No. 41,000; Cynthia Thomas Faatz, Reg No. 
39,973; Sean Fitzgerald, Reg. No. 32,027; John N. Greaves, Reg. No. 40,362; Seth Z. Kalson, Reg. No. 40,670; David J. 
Kaplan, Reg. No. 41,105; Charles A. Mirho, Reg. No. 41,199; Leo V. Novakoski, Reg. No. 37,198; Naomi Obinata, Reg. 
No. 39,320; Thomas C. Reynolds, Reg. No. 32,488; Kenneth M. Seddon, Reg. No. 43,105; Mark Seeley, Reg. No. 32,299; 
Steven P. Skabrat, Reg. No. 36,279; Howard A. Skaist, Reg. No. 36,008; Steven C. Stewart, Reg. No. 33,555; Raymond J. 
Werner, Reg. No. 34,752; Robert G. Winkle, Reg. No. 37,474; Steven D. Yates, Reg. No. 42,242, and Charles K. Young, 
Reg. No. 39,435; my patent attorneys, and Thomas Raleigh Lane, Reg. No. 42,781; Calvin E. Wells; Reg. No. P43,256, 
Peter Lam, Reg. No. 44,855; and Gene I. Su, Reg. No. 45,140; my patent agents, of INTEL CORPORATION; and James 
R. Thein, Reg. No. 31,710, my patent attorney; with full power of substitution and revocation, to prosecute this 
application and to transact all business in the Patent and Trademark Office connected herewith. 
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